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(57) Abstract 

A CttitiDg device (10) for die cutting and leduction of matter from a surgical site having a cutting head (16) havims an entrv tin (m 
and a cu^ng W«le (22) positioned on opposed leading edges of a window (20) fornied through the ^ ^^ZTh^X^ ?he 
jvtndow 00) inch^ angled w>Us (26) extending ftom each cutting Made ^) along the cM^^tlZZSm■n» axm^ 
a^t '"f^*^^ t "'«!r'^8 device to a «,a,y surgteal drill. rJ^\^^^^ZX:^^^ 

*VS!«fc. i?j^lf " "'gJcal site. The main shaft (14) also includes depth martdngs (18) for IdentifyiniTe d^ftTf 

the dev.ee m the surgtcal «te. TTie geometiy of the cutting head (16) and entiy tip (28) can be varied f7.r paiilcular surgical pre^rtlu.» ' 
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SURGICAL CUTTING DEVICE REMOVABLY CONNECTED 
TO A ROTARY DRIVE ELEMENT 

This invention relates generally to devices used in surgical procedures such as for 
example, endoscopicdiskectomyandendoscopicspinalf^^^^ 

r.^s to a .tatable s^gica. cutting device which is removably co^ected t/;l~ 
Field ofthATny^n^^n 

neon. T ^T* ^'"'^'^ ^-^^ of disability of 

Zrfn K,T''''" ^''""^-'-^'^^•^-"-Anxericanseitherte.poti^^ 
perxnanently d.sabled as a result of chronic back pain. Approxin^ely 220.000 spinal IJL 

are perfo™:ed.nA.encaeachyear to con^batthe disabilities caused by spi^^^^^^ 

A common problem among patients suffering from chronic back pain is a protrudina 
h^barmtervertebraldisc. mconditionoccurswhena 

Pina canaUpace and creates pressure on a nerve. A patient may also experience a p^al o 
compl.^^^^^ 

imnJ. 7^ '^TT'^ '° '''^'"'""^ "^^'^ ^ spinal canal to 

improve the spmal function of the patient and to relieve chronic pain. In some cLes it^also 

for any damaged intervertebral disk. "w^suppon 
Procedures such as endoscopic diskectomy can be used for the removal of fibrous 

^^^^^ ^^-^^ 

porte m ti^e body, through which various small instruments or a camera may be inserted and 

foTr^^ r^:"""''""^^''^^^"^"^^- ^'^^-n'^o-picpid: 

forfte removal ofd.sk material rely primarily upon automated or manual methods 

E^cs>^ucleotomeortheSoWDanekDisk.^^^^^ 
d^kmaten^^ 

connected to a cannula, once the device is activated ^ 

tissue tdTt^'^A'^"";''"'"'''''^"''^ 

tissue mclude the Acromed manual PLIG instrumentation and the Cloward PLIF J 
whereby disk matenal ,s removed by increasing the size of the rasp sequenb^y. 
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Based upon the current instnimentation and procedures available for the removal of 
intervertebral disk material and the preparation of bone graft sites, there remains an opportunity 

5 to improve the speed, accuracy and effectiveness of these procedures. In addition, animal studies 

have indicated that circular holes in the intervertebral disk space provide an improved response 
to healing over those that are square, rectangular, or cruciate in shape. Therefore, an opportunity 
exists for the introduction of a device that will provide a smooth circular void in the 
intervertebral disk space, allowing for improved healing of the aimular opening. 

10 Also due to the tenacious adhesion of the disk material to the vertebral end plate, , an 

opportunity exists for a more efficient and effective method of removing disk material from this 
area of the vertebra in preparation for bone grafts. 

Lastly, there remains an opportunity to reduce the amount of trauma suffered by the patient 
during back surgery, as the result of instrument movement and manipulation in and around the 

1 S spinal canal and surroimding pathology. 

gpmmary of thg Inv^tion 

The invention is a surgical cutting device constructed from one piece of hardened surgical 
steel. The device has a proximal end comprising a mounting shaft, a main shaft, and depth 

20 indicators located on the main shaft. The device also includes a cutting head positioned at the 
end of the main shaft at the distal end of the device. 

The mounting shaft is designed to fit into any standard low or high speed rotary surgical 
drill. The cutting device is attached to and removable from the rotary drill in the same manner 
as currently available rotary tools and accessories, namely by placing the mounting shaft into the 

25 friction lock collet of the drill The main shaft of the cutdng device is designed in various lengths 
to enable the iise of the device for both cannulated endoscopic surgeries, or non-caimulated op^ 
back surgeries. The depth indicators provide a method for the instantaneous observation of 
cutting depth when the device is in the intervertebral disk space. These indicators also serve to 
alert the surgeon to over-penetration into the disk wall. 

30 The cutting head of the device includes two cutting blades and an entry tip. The two- 

bladed configuration of the cutting bead forms a window between the cutting blades providing 
an area for removed disk material to accumulate and be fiirther reduced in density. 

The cutting head of the device is designed with various outside diameters and rip 
configurations. The various head diameters allow for the device to be used for the removal of 

35 disk material in the cervical, thoracic or lumbar regions of the spine, based upon the pathology 
and intervertebral disk space of the patient. The unique design of the head enables the smooth 
and accurate entry of the device into the intervertebral disk space, while simultaneously cutting 
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andreducingthedemityoftheimovedbtervertebraifibrocartilaginousdiscm Thehead 
of the device is also designed to perform decortication of bone if desired, either simultaneously 
or independently to the removal of the disk material. Based upon the requirements of the surgical 
procedure, the surgeon may select one or more of the various tip configurations to perform the 
disk removal procedure. Also.by using a series of incrementally increasing diameter heads the 
surgeon can accurately increase the size of the void created in the intervertebral disk space. This 
provides an evacuated disk space in preparation for a bone graft. 

nje primaiy head coniiguiations of the device can be round, teardrop, bulb, or elliptical 
shaped and include a flat ended arrow style Up, a conical bullet style tip, an elliptical circular 
or rounded tip. TTie bullet and airow style tips are designed to be used primarily for the initial 
entry mto the intervertebral disk space. TTiese tips provide a smooth entry into the amiulus of the 
disk, to begin the intervertebral disk tissue removal process. The rounded tip is designed 
pnmanly to be used in a secondary operation, to increase the amount of disk material removed 
and to provide a smooth circular void in the disk. The round tip may also be used for the 
decoiticauon of bone if desired. Based upon the procedure to be performed, the location of the 
injury and the position of the offending disk tissue, the surgeon will select the device head 
configuration, entry tip style and diameter accordingly. 

The device may be used in a caraiulated or non-cannulated fashion, based upon the 
surgical procedure to be performed. For an endoscopic surgical procedure, the device is used in 
a camiulated fashion using a standard surgical cannula and is designed to fit in most surgical 
cannulas currently available. 

In the case of endoscopic surgeries, die device is placed through the skin and docked on 
die edge of the intervertebral disc. Once docked, the surgeon uses the surgical drill to rotate the 
head of the device to smoothly enter the annulus of the disc. As the device enters into the disk 
space, the disk tissue is cut and migrates to die elliptical opening at the center of die cutting head 
As the procedure continues, die removed disk material is then further reduced in density as a 
result of the spinning of the cutting blades. 

The surgeon may then use the device to decorticate die vertebral end plate in preparation 
for a bone graft, using the same, or a different device diameter or tip configuration. Due to the 
reduction in density of die removed disk material, normal surgical imgation and suction can be 
used to flioroughly flush die surgical site. Since the density of die disk material is reduced to an 
emuls.on.Tatiier tiian being trimmed or cut into fragments, the possibility of disk debris being 
'en at the operation site is significantly reduced. 

When used in open back surgery, tiie device is used in a non^ulated fashion utilizing 
a guard. In die case of tiiese surgeries, die device is used to remove disk tissue and decorticate 
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bone externally from the cannula, in the same manner as described above for endoscopic 
procedures. 

5 In addition to spinal related surgeries, the surgical cutting device of the present invention 

is also applicable to other surgical procedures. For example, in hip surgery, the device can be 
used for the removal of soft tissue and the decortication of bone. In hip joint revision surgery, 
the device can be used for the removal of soft tissue, the decortication of bone and the removal 
of bone cement In shoulder and shoulder joint replacement surgery, the device is also applicable 
1 0 for the removal of soft tissue and the decortication of bone. In knee surgery and knee joint 
replacement surgery, the device can also be used for the removal of soft tissue and the 
decortication of bone. In all types of surgeries, the device will be attached to a rotary drill and 
operate similarly to that in spinal surgery. 

Additional procedures for which the device may be used include, but are not limited to, 
the micro lumbar laminectomy, the anterior or posterior inter-body lumbar diskectomy and 
fusion, the cervical anterior diskectomy and fiision and the anterior thoracic diskectomy and 
fusion. 

Accordingly, some objectives of this invention are to provide a surgical cutting device 
capable of providing a circular hole in the intervertebral disk space for efficient disk removal 

20 during diskectomies and in preparation for bone grafting; provide a surgical device with the 
ability to accurately remove and reduce the density of intervertebral fibro cartilaginous disk 
material, and therefore reduce the possibility of disk debris being left in the intervertebral space. 
This removal of disk material improves bone graft contact and will improve fusion potential; and 
to minimize the degree of tissue trauma, by reducing the elapsed time and tool manipulation 

25 currently required to remove disk material and to prepare a site for bone grafting. 

Additional advantages of the present mvention will also become apparent from the 
accompanying detailed description and drawings. 
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Brief Descrinf ion ntthft Hran/jngf 

FIG. 1 is a top view of a typical cutting device; 
FIG. 2 is a side view of the cutting device of FIG. 1 ; 

FIG. 3 is a partial detail view of the cutting device of FIG. 1 illustrating the cutting head 
including the angled blade configuration and the entry tip; 

FIG. 4 is a cross-sectional view of the cutting head taken along line 4-4 of FIG. 3; 
FIG. 5 is a top view of a cuttmg device having an arrow style entiy tip configuration; 
FIG. 6 is an end view of the cutting device of FIG. 5. 
FIG. 7 is a side view of the cutting device of FIG. 5; 

FIG. 8 is a top view of cutting device having a bullet style entry tip configuration; 
FIG. 9 is an end view of the cutting device of FIG. 8; 
FIG. 10 is a side view of the cutting device of FIG. 8; 

FIG. 11 is a top view of cutting device having a elliptical style entry tip configuration; 
FIG. 12 is an end view of the cutting device of FIG. 11; 
FIG. 13 is a side view of the cutting device of FIG. 1 1; 

FIG. 14 isatopviewofthe cutting device ofFIG. 1 illustrating the approximate length 
of the device for use in a non-canmilated open back surgical procedure; 

FIG. 15 is a top view of the cutting device of FIG. 1 illustrating the relational length of 
the device for use in a cannulated endoscopic surgical procedure; 

FIG. 16 isatop view ofaaltemative embodiment cutting device havingarounded style 
entry tip configuration; 

FIG. 17a is a side view of a drill guard for use in an open baclc surgical procedure; 
FIG. 17b is a side view of a drill guard for use in an endoscopic surgical procedure; 
FIG. 18 is a side view of a self-aspirating embodiment of the cutting device of FIG.' I; 
FIG. 19a is a top view of a round cutting head configuration of the cutting device; 
FIG. 19b is a top view of a bulb cutting head configuration of the cutting device- * 

JilG. 20 is an end view ofthe cutting head of FIG. 19b having a rounded style entry Up 
30 configuration; *^ 

FIG. 21a is a top view of a cervical version of tiie cutting device; 

FIG 21b is a side view of the cutting device of FIG. 21a; and 

FIG. 22 is a top view of a cutting device illustrating an alternate shaft configuration. 

35 Detailed np^rnpfj^n 

Referring to FIGS. 1 and 2. tiie surgical cutting device 10 of the present invention is 
shown. The surgical cuttbg device comprises a mounting shaft 12. a main shaft .14 attached to 
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the mounting shaft, and a cutting head 16 positioned at the opposite end of main shaft 14. The 
main shaft also includes engraved depth indicators 1 8 positioned on the main shaft adjacent to 

5 the cutting head. The cutting head, main shaft, and mounting shaft are an integral piece of 

hardened surgical steel, wherein the mounting shaft is connected to a rotary drill so that the 
cutting device can.be rotated allowing the cutting head to operate. 

Referring to FIGS. 3 and 4, the components of the cutting head 16 are shown in greater 
detail. The cutting head includes a window 20 machined through the cutting head defining two 

10 cutting blades 22 on a leading edge of the cutting head as the cutting device is rotated in a 
counterclockwise direction 24. Window 20 is machined through the cutting head defining angled 
walls 26 through the depth of the cutting head. Walls 26 are at an angle a approximately 1 5-30° 
from a horizontal plane extending perpendicular to the opening of the window. The cutting 
blades can be smooth as shown in FIG. 3 or serrated. \Wndow 20 provides an area for removed 

1 5 tissue to accumulate and be further reduced in density, due to the rotation of the cutting blades. 
The removed material is essentially liquified and removed by aspiration. It is to be understood 
that for a cutting device rotatable in a clockwise direction, the configuration of the cutting blades 
and tapered walls would be a minror image of that depicted in FIG. 4. The window 20 as shown 
in FIGS. 1-4 is elliptical or oval in shape, however, other shaped windows are contemplated as 

20 discussed subsequently herein. 

Another important aspect of the cutting head is the entry tip configuration 28. FIGS. 5-7 
illustrate an arrow style entry tip 30 for the cutting device 10. The arrow style entry tip has an 
elliptical perimeter 32 with a converging sloping surface 34 which converges in a rounded point 
36. FIGS, 8-10 illustrate an alternative entry tip configuration being a bullet style entry tip 38. 

25 Bullet style entry tip includes a circular outer perimeter 40 having a sloping converting surface 
42 terminating in a rounded point 44. 

FIGS. 11-13 illustrate a second alternative entry tip configuration being an elliptical style 
entry tip 46. Elliptical style entry tip 46 includes an elliptical perimeter 48 with an arcuate 
rounded outer surface 50. 

30 The cutting device of the present mvention has dunensions that arc practical for entry into 

the spinal intervertebral disc space for the various regions of the spine. The typical outside 
diameter or width of the cutting head will range firom about 3 to about 13 millimeters. Widths 
of the cutting head can also range from about 5 to about 9 millimeters. The cutting head is 
balanced around tiie axis of the device so tiiat the device will not wobble during rotation. 

35 As seen best in FIG. 1 4, the typical length of tiie cutting device 1 0 of the present invention 

for use in a non-cannulated fashion is firom about 3 inches to about 6 inches. This lengtii 
provides the necessary shaft length for insertion into a surgical drill and drill guard. The 
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mounting shaft 12 of the cutting device has a reduced diameter from the main shaft 14 for 
insertion into the surgical drill coUel 52. 

FIG 15 illustrates the typical length of the cutting device for use in a cannulated 
endoscopic fashion and is from about 8 inches to about 12 inches. This length provides the' 
necessao^mamshaftMlengthforinserUoninto the surgical dri^^ 

(not showa)andp«>vidcsthenccessa,y extension of the entry tip 28 from th^ 
mto the mten^ertebral disc. The outside diameter of the cannulated endoscopic device TZ 
necessary to fit m close tolerance with the inside diameter of a standard surgical cannula 
cnul. ^*^°Sth of all embodiments of the cuttbg device of the present invention typically 

0.092 m^esor 0.125 mches based upon currently avaih^^^ 

JIGS. 17aand 1 7b illustrate standard suisical drill guards, wherein FIG. I7adepictsan 
IS oj^nbacksurgerydrillguard54andFIG. 1 7b depicts an endoscopic «„^ery drill guard 56. IT. 
drfference between dnll guards 54 and 56 is the overall length of the guard. GUZ54 and^ 
made of surgical steel tubing that slides onto the collet 52 of the drill and is held in place by 
n If ■ '"'^'^ ' -^'^^ ^"des over the 

20 of the dnll gu^d and a guard body 62 extending from the finger pull 60. A stabilizer bushing 
64.sposmonedattheendoftheguardbody62. A shaft opemng 66 extends along the length of 
d.e guard for msertion of the cutting device. Vent holes 68 are typically located along the l^gth 

oftheguardbody72atgiveninten.als.Standardcommerciallyavailab]eguardso^ 

^^atareslighUylongerandhaveasIightlylargerintemaldiameter^I^ 
25 cuttmg device ofthe present invention. useawjmtne 

FIG. 18i"««««t«aself.aspi,atingcuttmgdevice70whichincludesanasp^^^^ 
72 extendmg along the length ofthe mounting shaft 74. main shaft 76 and tenninating at window 

30 Theaspiration channel of thecutting 

device IS for aspiration of the removed material. ccurang 

The geometrical shape ofthe cutting head can also be varied. TTie cutting head 16 ofthe 

cuttmg device embodiments referenced herein illustrate a generally elliptical cutting head 

Alternative cutting head geometries can be seen inFIGS. ,6, 19a and L. Fia 1 irjt'a 

walk 90 extendmg from entiy tip 88 to main shaft 92. In the tear drop configuration the cuL 
head mCiules a tear drop shaped window 94. Figu« 19a illustrates a Zr^^Zl 
configuration 96. In this configuration the cutting head includes a rounded outer Jallls 
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extending from the main shaft 100. The round cutting head also includes a cireular window 1 02. 
FIG. 19b illustrates a bulb cutting head configuration 104 having a rounded entry tip 106 and 
generally parallel side walls 108. Converging back walls 1 1 0 extend from the main shaft 1 12 to 
the parallel side walls 108. The bulb cutting head configuration includes a generally elliptical 
or oval window 114. In each of the tear drop cutting head configuration, round head 
configuration, and bulb head configuration, the entry tips have a rounded configuration as shown 
in FIG. 20. The rounded entry tip includes an oval perimeter 116 and a rounded outer surface 
118. 

Although the present invention has been described and Is illustrated with respect to various ' 
embodiments tiiereof, it is to be understood that it is not to be so limited, since changes and 
modifications may be made therein which are within the fiill intended scope of the invention as 
hereinafter claimed. For example, FIGS. 21a and 21b illustrate a cervical cutting device 120 
wherein the mounting shaft 122 and main shaft 124 are of equal diameter. The cervical cutting 
tool preferably would have an overall length of 2.75 inches and a cutting head diameter of 0.125 
inches. As seen in FIG. 21b, the height of the cutting head 126 is equal to the diameter of the 
main shaft. 

FIG. 22 illustrates yet another alternative cutting device 128 having a tapered main shaft 
130 without fillets at the juncture between the main shaft and the mounting shaft 132. Cutting 
device 128, by having a tapered main shaft, provides a design having improved strength aad 
rotational stability for longer shaft lengths. 
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WHAT IS CLAIMED IS: 

1. A cutting device for removing matter fiom a surgical site during a surgical 
procedure comprising: 

means for emulsifying the matter during the surgical procedure; 
said emulsifying means comprises an entry tip and a cutting blade on 
opposed leading edges of a window extending through the emulsifying means; and 

means for rotatably supporting the emulsifying means during the surgical 

procedure. 

2. The cutUng device of claim 1 wherein the window in the emulsifying means defines 
two walls extending at an angle from each cutting blade. 

3. The cutting device ofclaim 2 wherein the walls extend at an angle from about 15' 
to about 30" from a horizontal plane extending perpendicular to an opening of the window. 

4. The cutting device of claim 1 wherein the emulsifying means is a generally 
20 elliptically shaped cutting head. 

5. The cutting device of daun 1 wherein the entry tip is generalfy eUipticalfy shaped. 
2j '^^^ '^""'"g ^^"'"^ of 1 wherein the entry tip is generally bullet shaped. 

7. The cutting device of claim 1 wherein the entry tip is generally arrow shaped. 

8. The cutting device of claim 4 wherem the support means comprises a main shaft 
and a mounting shaft. 

30 

9. The cutting device of claim 8 wherein the main shaft, mounting shaft and cutting 
head are formed from a single piece of hardened surgical steel. 

10. The cutting device ofclaim 9 wherein the cutting head, main shaft and mounting 
35 shaft mclude an aspiration channel for the aspiration of removed matter. 

11. The cutting device of claim 8 wherein the main shaft includes depth indicators. 
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12. The cutting device of claim 1 wherein the support means is a tapered shaft. : 

13. Ths cutting device of claim 1 wherein the emulsifying means is a generally round 
shaped cutting head. 

14. The cutting device of claim 1 wherein the emulsifying means is a generally tear 
drop shaped cutting head. 

15. The cutting device of claim 1 wherein the emulsifying means is a generally bulb 
shaped cutting head. 

16. TTie cutting device of claim 1 wherein at least some of the matter to be removed is 
15 soi^ tissue. 

17. Hie cutting device of claim 1 wherein at least some of the matter to be removed is 
bone mass. 

^° 1 8. A surgical cutting device for emulsifying matter from a surgical site comprising: 

a cutting head having an entry tip and a cutting blade on opposed leading 
edges of a window extending through an interior portion of the cutting head; and 
a shaft for mounting the cutting head to a rotary surgical drill. 

cutting device of claim 1 8 wherein the window in the cutting head includes two 
walls extending at an angle from eadj cutting blade, 

20. The cutting device of claim 1 8 wherein an aspiration channel extends from the 
cutting head through the main shaft for aspirating emulsified matter 

30 

21. The cutting device of claim 1 8 wrfierein at least some of the matter to be emulsified 
is soft tissue. 

• 22.- The cutting device of claim 1 8 wherein at least some of the matter to be emulsified 
35 is bone mass. 
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23. A surgical cutting device comprising: 

a cutting bead for cutting and reducing matter during a suigical procedure; 

the cutting head comprising an entry tip and a cutting blade positioned on 
opposed leading edges of a window extending through the cutting head, the window having an 
angled wall extending from each cutting blade along the circumference of the window; and 

a shaft for attachment of the cutting head to a rotaiy surgical drill.' 

24. The cutting device of claim 23 further having an aspiration channel extending from 
the cutting head through the shaft for aspirating reduced matter. 

25. A method for removing matter from a surgical site during a surgical procedure 
comprising the steps of: 

rotating a cutting device; 

cutting the matter from the surgical site with the rotating cutting device; 
emulsifying the cut matter as the cutting device rotates substantially 
simultaneously after the matter has been initially removed; and 

aspirating the emulsified matter from the surgical site. 



26. The method of claim 25 wherein the emulsified matter is aspirated through the 
cutting device. 
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AMENDED CLAIMS 

[received by the International Bureau on 22 April 1997 (22.04.97) 
J new claims 27-35 added; remaining claims unchanged (2 pages)] 



23 . A surgical cuning device comprising: 

a cutting head for cutting and reducing matter during a surgical procedure; 

the cutting head comprising an entry tip and a cutting blade positioned on 
opposed leading edges of a window extending through the cutting head, the window having an 
angled wall extending from each cutting blade along the circumference of the window; and 

a shaft for attachment of the cutting head to a rotary surgical drill. 

24. The cutting device of clahn 23 further having an aspiration channel extending from 
the cutting head through the shaft for aspirating reduced matter. 



25. A method for removing matter from a surgical site during a surgical procedure 
comprising the steps of: 

1 5 rotating a cutting device; 

cutting the matter fcom the surgical site with the rotating cutting device; 
emulsifying the cut matter a5 the cutting device rotates substantially 
simultaneously after the matter has been initially removed; and 

aspirating the emulsified matter from the surgical site. 

20 

26. The method of claim 25 wherein the emulsified matter is aspirated through the 
cutting device. 



27. The cutting device of claim 1 wherein said emulsifying means has a center of 
gravity located at a central axis extending along a length thereof. 

28. The cutting device of claim 1 wherein the support means comprises a main shaft 
and a mounting shaft, said mounting shaft having a diameter adapted for insertion into a surgical 
drill. 

29: " The cutting device of claim 1 further comprising a gtiard for sliding onto a collet 
of a drill, said guard'having an opening extending along a length thereof for insertion of the 
supporting means. 

30. The method of claim 25 wherein the matter cut from the surgical site comprises 
cartilaginous disk material. 
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bone ml. '''"^ ^""^ ^"^^ical site comprises 

5 

.deviceLel'^r.^'^'"""''^^^^^^^ 
cmangstepcompnscsthestepofcuttingthematterfromftesurgicalde^^ 
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34. A surgical cutting device for emulsiiying matter from a surgical site, comprising- 

a main shaft; ^ 

havin. H- ' r""''"^ ^» Of the main shaft, said mounting shaft 

having a diameter adapted for insertion into a surgical drUl; and 

a cutting head positioned at another end of this main shaft opposite the mounting 
s^saidcut^ng head having.entry tip anda^ndowextendingth,.„r^ 
of the cuttmg head, said window defming two cutUng blades which face in the same direction of 
romion. and having an angled wall extending from each cutting blade along the circumference 
01 tne window. 



25 



35. A surgical cutting device for emulsifying matter from a surgical site, comprising- 
a cuttmg head having an entry tip and a cutting blade positioned on an edge of a 
wmdow extending through the cutting head, said cutting head having a center of gravity located 
along a cental axis thereof; and »««v«y locaieo 

a shaft for attachment of the cutting head to a rotary surgical drill. 



30 



35 
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STATEMENT UNDER ARTICLE 19 

The added claims in this international application distinguish over the reference cited 
in the ISR mailed by the ISA on 19 February 1997. 

The added claims are directed to a rotatable surgical cutting device for use in surgical 
procedures, such as, for example, endoscopic diskectomy and endoscopic spinal fusion. The . 
unique cutting head, when connected to a rotary drill, is ideal for these types of procedures 
because it is designed to remove tenacious material such as cartilage, or harder material such 
as bone. The cutting head is formed with a window defining two cutting blades on the 
leading edges of the cutting head as the cutting device is rotated in one direction. In other 
words, when the device is rotated, both cutting blades are used to remove the tissue from the 
surgical site. Moreover, the cutting head is balanced around the axis of the device so that the 
device will not wobble during rotation. 

The ISR cites U.S. Patent No. 5,222,965 by Haughton as the only relevant reference. 
Haughton is directed to a teat knife for removing obstructions in the milk duct of a cow teal. 
The teat knife is both strucuirally and ftmctionally different from the subject matter recited in 
the added claims. For example, the teat knife is formed with an elongated rod having an 
enlarged knurled knob at one end and a sharpened eye section at the other end. The eye 
section has two flattened stirfaces with the two sharpened edges on the same flattened 
surface. As a result, the dual cutting feature recited in the added claims caxmot be achieved 
with this design. Rather, one edge provides the cutting action when the teat knife is rotated 
in one direction, and the other edge provides the cutting action when the teat knife is rotated 
in the opposite direction. 

In contrast to the subject matter of the added claims, the teal knife of Haughton is 
designed to be manually operated by rotating the knob once the sharpened eye section is 
inserted into the teat of a cow. The enlarged knurled knob prevents the use of a surgical drill 
to rotate the cutting head, and therefore, the cutting device is limited to applications directed 
to the removal of soft tissue and mucous membranes. The cutting device is clearly not 
designed to be driven by a surgical drill. In fact, the cutting device would wobble if it were 
rotated at a moderate speed due to the imbalance of the head. Clearly, Haughton does not 
disclose or suggest the novel subject matter recited in the added claims. 

In view of these fundamental differences between Applicant's invention and 
Haughton, discussion of other differences is believed unnecessary at the present stage. 
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FIG. 3 




FIG. 4 
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